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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify circuit scale by 
conducting the diversity combining with an analog circuit 
and commonly using a part of a high-frequency circuit in 
all reception systems. 

SOLUTION: The receiver comprises a plurality of first 
mixers 4, 9 for frequency-converting OFDM modulated 
signals received by a plurality of mutually spaced 
antennas 1, 6 into first intermediate frequency signals, 
local oscillation means 1 1 for feeding first local 
oscillation signals to the first mixers 4, 9, and adder 1 2 
for combining the first intermediate frequency signals, an 
A/D converter 1 6 for converting the combined first 
intermediate frequency signal into a digital signal, an 
OFDM-demodulating means 1 7 for OFDM-demodulating 
the digital signal, and a phase control means 1 9 for 
setting the phase of the first local oscillation signals fed 
to the first mixers 4, 9, in order that the power of the 
OFDM-modulating signal already combined is a specified 
level or higher. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The OFDM receiving set characterized by providing the following. Two or more 1st 
mixers which carry out frequency conversion of the OFDM modulating signal received with two 
or more antennas which estranged mutually and have been arranged to the 1 st intermediate 
frequency signal, respectively. A local oscillation means to supply the 1st local oscillation signal 
to each 1st mixer of the above. The adder which compounds the 1st aforementioned 
intermediate frequency signal. A phase control means to perform a phase setup of the 
aforementioned 1st local oscillation signal supplied to each 1st mixer of the above for the power 
of the A/D converter which changes the 1 st intermediate frequency signal of the above after 
composition into a digital signal, the OFDM recovery means which carries out the OFDM 
recovery of the aforementioned digital signal, and the OFDM modulating signal after the 
aforementioned composition becoming more than predetermined level. 
[Claim 2] The OFDM receiving set according to claim 1 characterized by carrying out the 
aforementioned phase setup of the aforementioned 1st local oscillation signal which is equipped 
with the following, controls each aforementioned phase shifter by the aforementioned phase 
control means, and is supplied to each 1 st mixer of the above. The aforementioned local 
oscillation means is the 1st one local oscillator which generates the aforementioned 1st local 
oscillation signal. Two or more phase shifters which are inserted between each 1st mixer of the 
above, and the 1st local oscillator of the above, control the phase of the aforementioned 1st 
local oscillation signal, and are supplied to each 1st mixer of the above. 
[Claim 3] The OFDM receiving set according to claim 1 characterized by carrying out the 
aforementioned phase setup of the aforementioned 1 st local oscillation signal which is equipped 
with the following, controls each aforementioned phase shifter by the aforementioned phase 
control means, and is supplied to each 1 st mixer of the above. The aforementioned local 
oscillation meanses are two or more 1st local oscillators which supply the aforementioned 1st 
local oscillation signal to each 1 st mixer of the above, respectively. Two or more PLL circuits 
which control each 1 st local oscillator of the above, respectively. One source of a reference 
signal which generates a reference signal. Two or more phase shifters which are inserted 
between each aforementioned PLL circuit and the aforementioned source of a reference signal, 
control the phase of the aforementioned reference signal, and are supplied to each 
aforementioned PLL circuit. 

[Claim 4] The OFDM receiving set according to claim 1 characterized by carrying out the 
aforementioned phase setup of the aforementioned 1st local oscillation signal which is equipped 
with the following, controls each aforementioned digital synthesizer by the aforementioned phase 
shift control means, and is supplied to each 1 st mixer of the above. The aforementioned local 
oscillation meanses are two or more 1st local oscillators which supply the aforementioned 1st 
local oscillation signal to each 1 st mixer of the above, respectively. Two or more PLL circuits 
which control each 1st local oscillator of the above, respectively. Two or more digital 
synthesizers which control the phase of the aforementioned reference signal and are supplied to 
each aforementioned PLL circuit while being prepared corresponding to each aforementioned 
PLL circuit and generating a reference signal. 
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[Claim 5] The OFDM receiving set according to claim 1 to 6 characterized by preparing the 2nd 
local oscillator which supplies the 2nd local oscillation signal to the 2nd mixer and the 2nd mixer 
of the above for carrying out frequency conversion of the 1st intermediate frequency signal by 
which composition was carried out [ aforementioned ] to the 2nd intermediate frequency signal 
between the aforementioned adder and the aforementioned A/D converter. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the OFDM receiving set 
which has a diversity reception function suitable especially as an object for mount about the 
OFDM receiving set which receives the OFDM modulating signal used by land-based digital 
broadcasting. 
[0002] 

[Description of the Prior Art] In the OFDM receiving set carried in the mobile, since it is easy to 
be influenced of the level variation of the input signal accompanying phasing, the diversity 
reception function to avoid ** is added. Drawing 5 shows the composition of the conventional 
OFDM receiving set which has such a diversity reception function, and consists of two or more 
receiving systems (you may be two lines for convenience) containing an antenna, a diversity 
composition means which carries out diversity composition of the signal outputted from each 
receiving system, and an OFDM recovery means which carries out the OFDM recovery of the 
signal outputted from a diversity composition means. 

[0003] In drawing 5 , one receiving system has an antenna 41, the RF band pass filter 42, the low 
noise amplifier 43, the 1st mixer 44, the 1st IF band pass filter 45, the 2nd mixer 46, the 2nd IF 
band pass filter 47, and A/D converter 48. Moreover, the receiving system of another side also 
has an antenna 51, the RF band pass filter 52, the low noise amplifier 53, the 1st mixer 54, the 
1 st IF band pass filter 55, the 2nd mixer 56, the 2nd IF band pass filter 57, and A/D converter 
58. 

[0004] A local oscillation signal is supplied to the 1 st two mixer 44 and 54 from the 1 st local 
oscillator 61. Oscillation frequency is controlled by the PLL circuit 62, and, as for the 1st local 
oscillator 61, a reference signal is supplied to a PLL circuit from criteria VCO 63. Moreover, a 
local oscillation signal is supplied to the 2nd two mixer 46 and 56 from the 2nd local oscillator 64. 

[0005] In the above composition, in one receiving system, frequency conversion of the OFDM 
modulating signal received with the antenna 41 is carried out to the 1st intermediate frequency 
signal with the 1 st mixer 44, and frequency conversion is further carried out to the 2nd 
intermediate frequency signal with the 2nd mixer 46. And the 2nd intermediate frequency signal 
is changed into a digital signal by A/D converter 48. 

[0006] Similarly also in the receiving system of another side, frequency conversion of the OFDM 
modulating signal received with the antenna 51 is carried out to the 1st intermediate frequency 
signal with the 1st mixer 54, frequency conversion is further carried out to the 2nd intermediate 
frequency signal with the 2nd mixer 56, and the 2nd intermediate frequency signal is changed 
into a digital signal by A/D converter 58. And the digital signal outputted from two A/D 
converters 48 and 58 is inputted into the diversity composition means 65. 

[0007] The diversity composition means 65 has 65d of addition meanses to compound two digital 
signals by which phase correction was carried out to cross-correlation detection means 65a 
which detects the cross-correlation between the digital signals outputted from two A/D 
converters 48 and 58, phase shift means 65b which performs phase correction of the digital 
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signal outputted from one A/D converter, and phase shift means 65c which performs phase 
correction of the digital signal outputted from A/D converter 58 of another side. And based on 
the cross-correlation between two digital signals detected by cross-correlation detection means 
65a, it is amended so that two digital signals may become in phase. 

[0008] A complex-conjugate signal generation means 71 to generate a complex-conjugate signal 
from one side of the two digital signals with which cross-correlation detection means 65a should 
compare a phase as shown in drawing 6 , and the multiplication means 72 which carries out 
multiplication processing of a complex-conjugate signal and the digital signal of another side, It 
has a accumulation means 73 by which only a predetermined time accumulates a multiplication 
result a phase calculation means 74 to calculate the amount of phases which should amend from 
a accumulation result, and a phase coefficient calculation means 75 to compute two phase 
coefficients from the calculation result of the amount of phases. And the amount of phases of 
two phase shift meanses 65a and 65b is amended by the computed phase coefficient. 
[0009] Each digital signal in which phase correction was carried out by two phase shift meanses 
65b and 65c is compounded by 65d of addition meanses, and the OFDM recovery of the 
compounded digital signal is carried out by the OFDM recovery means 66. Since it is the same as 
what is being explained in full detail to the patent application (Japanese Patent Application No. 
1 1-291693) of the point by the applicant of this invention about the composition of the OFDM 
recovery means 66, and operation, explanation here is omitted. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, although two or more OFDM 
modulating signals which received are changed into a digital signal after frequency conversion, 
respectively, and phase correction is carried out by digital processing with a diversity 
composition means after that and being mutually compounded in the conventional OFDM 
receiving set a circuit scale is huge, even if it constitutes from an IC (integrated circuit), since 
the complex correlator which consisted of logical circuits, many multipliers, and a divider are 
included in a cross-correlation detection means or a phase means — becoming — moreover, 
power consumption — there was a problem of becoming large 

[0011] Moreover, since the receiving system from an antenna to an A/D converter had been 
independent completely for every antenna, there were a scale of the RF circuit which deals with 
the RF signal of an analog, and a problem of becoming large. 

[0012] Then, in this invention, diversity composition is performed by the analog circuit and it 
aims at sharing a part of RF circuit in all receiving systems, and simplifying a circuit scale 
further. 
[0013] 

[Means for Solving the Problem] Two or more 1 st mixers which carry out frequency conversion 
of the OFDM modulating signal received with two or more antennas which estranged mutually 
and have been arranged by this invention to the above-mentioned technical problem to the 1 st 
intermediate frequency signal, respectively, A local oscillation means to supply the 1st local 
oscillation signal to each 1 st mixer of the above, and the adder which compounds the 1 st 
aforementioned intermediate frequency signal, The A/D converter which changes the 1st 
intermediate frequency signal of the above after composition into a digital signal, It had a phase 
control means to perform a phase setup of the aforementioned 1 st local oscillation signal 
supplied to each 1 st mixer of the above for the power of the OFDM recovery means which 
carries out the OFDM recovery of the aforementioned digital signal, and the OFDM modulating 
signal after the aforementioned composition becoming more than predetermined level. 
[0014] Moreover, the 1st one local oscillator in which the aforementioned local oscillation means 
generates the aforementioned 1 st local oscillation signal, It has two or more phase shifters which 
are inserted between each 1st mixer of the above, and the 1st local oscillator of the above, 
control the phase of the aforementioned 1st local oscillation signal, and are supplied to each 1st 
mixer of the above. The aforementioned phase setup of the aforementioned 1st local oscillation 
signal which controls each aforementioned phase shifter by the aforementioned phase control 
means, and is supplied to each 1st mixer of the above was carried out. 

[0015] Moreover, two or more 1st local oscillators by which the aforementioned local oscillation 
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means supplies the aforementioned 1st local oscillation signal to each 1st mixer of the above, 
respectively. Two or more PLL circuits which control each 1st local oscillator of the above, 
respectively, and one source of a reference signal which generates a reference signal. It has two 
or more phase shifters which are inserted between each aforementioned PLL circuit and the 
aforementioned source of a reference signal, control the phase of the aforementioned reference 
signal, and are supplied to each aforementioned PLL circuit. The aforementioned phase setup of 
the aforementioned 1st local oscillation signal which controls each aforementioned phase shifter 
by the aforementioned phase control means, and is supplied to each 1st mixer of the above was 

[0016] Moreover, two or more 1st local oscillators by which the aforementioned local oscillation 
means supplies the aforementioned 1 st local oscillation signal to each 1 st mixer of the above 
respectively. It is prepared corresponding to two or more PLL circuits wh.ch control each 1st 
local oscillator of the above, respectively, and each aforementioned PLL circuit. While generating 
a reference signal, it has two or more digital synthesizers which control the phase of the 
aforementioned reference signal and are supplied to each aforementioned PLL circuit, and the 
aforementioned phase setup of the aforementioned 1st local oscillation signal which controls 
each aforementioned digital synthesizer by the aforementioned phase shift control means, and is 
supplied to each 1st mixer of the above was carried out. +u 
[0017] Moreover, between the aforementioned adder and the aforementioned A/D converter, the 
2nd local oscillator which supplies the 2nd local oscillation signal to the 2nd mixer and the 2nd 
mixer of the above for carrying out frequency conversion of the 1 st intermediate frequency 
signal by which composition was carried out [ aforementioned ] to the 2nd intermediate 
frequency signal was prepared. 

[Embodiments of the Invention] Hereafter, although the OFDM receiving set of this invention is 
explained according to a drawing, two or more receiving systems are explained as 2. Drawing 1 
shows the 1st operation form, one receiving system has an antenna 1. the RF band pass filter 4 
the low noise amplifier 3. the 1st mixer 4. and the 1st IF (intermediate frequency) band pass filter 
5 and the receiving system of another side also has an antenna 6. the RF band pass filter 7. the 
low noise amplifier 8, the 1st mixer 9. and the 1st IF band pass filter 10. The 1st local osc.llation 
signal is inputted into the 1 st two mixer 3 and 8 from the local oscillation means 11 
[0019] 1st local-oscillator 1 1a in which the local oscillation means 11 generates the 1st local 
oscillation signal. Two phase shifters 11b and 11c which control the phase of the 1st local 
oscillation signal and are individually supplied to the 1st two mixer 4 and 9, respectively .It has 
1 1 d of PLL circuits which control 1 st local-oscillator 1 1 a and set up the frequency of the 1 st 
local oscillation signal, and source of reference signal 11e which generates a reference signal and 
is supplied to 1 1d of PLL circuits. 

[0020] And it is received by each antennas 1 and 6. each RF filters 2 and 7 are passed, and the 
OFDM modulating signal amplified with each low noise amplifier 3 and 5 is inputted into each 1st 
mixer 4 and 9. It is mixed with the 1 st local oscillation signal, and frequency conversion of the 
OFDM modulating signal inputted into each 1 st mixer 4 and 9 is carried out to the 1 st 
intermediate frequency signal, the 1 st intermediate frequency signal outputted from one 1st 
mixer 4 and the 1st intermediate frequency signal outputted from the 1st mixer 9 of another side 
are inputted into an adder 12 through each 1st IF band pass filters 5 and 10, respectively, and 
diversity composition of it is carried out here. 

[0021] It is inputted into the 2nd mixer 13, it is mixed with the 2nd local oscillation signal 
supplied from the 2nd local oscillator 14, and frequency conversion of the 1st compounded 
intermediate frequency signal is carried out to the 2nd intermediate frequency signal The 2nd 
intermediate frequency signal passes the 2nd IF band pass filter 15. is inputted into A/D 
converter 16. and is changed into a digital signal here. And it restores to a digital signal by the 
OFDM recovery means 17. The OFDM recovery means 17 is the same composition as 
conventional it. 

[0022] Moreover, a digital signal is inputted into the power detection means 18. The power 
detection means 18 detects the power which is proportional to the size of the 2nd intermediate 
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frequency signal with the inputted digital signal, and the detected power is inputted into the 
phase control means 1 9. The phase control means 1 9 controls the phase of the 1 st local 
oscillation signal by two phase shifters 11b and 11c in the local oscillation means 11. As a result 
of the phase control, it is controlled so that the power detected becomes more than 
predetermined level. In this phase control, it is considered that it is not influenced of the level 
variation of the input signal accompanying phasing. Next, the phase control is explained with 
reference to the flow chart of drawing 2 . 

[0023] The phase control means 19 has the microcomputer and memory (not shown) for 
performing a series of control action inside. First, the step 1 (referred to as STP1 in c___wjng_2 .) 
the following — being the same — the phase contrast between two OFDM modulating s.gnals 
(the 2nd intermediate frequency signal) outputted from two mixers 4 and 9 changes from 0 
degree to 360 degrees — as — each phase-shifter 1 1 b — The phase contrast (phi) between the 
1st local oscillation signals which control 11c and are inputted into each 1st mixer 4 and 9 is 
changed, and it asks for the phase contrast (phi 0) and the maximum power between the 1st 
local oscillation signals in case the power (P) of the 2nd intermediate frequency signal after 
composition serves as the maximum (PO). 

[0024] Next it is compared by Step 2 whether the power P which set up each phase shifters lib 
and 1 1c so that phase contrast phi might be set to phi 0, measured the power P at that time at 
Step 3 and was measured at Step 4 is more than predetermined level. Predetermined level here 
is level which is carrying out the fixed power (dP) fall rather than the maximum power PO, and it 
is shown by (P0-dP). And if it is P< (P0-dP), it will return to the process of Step 3, if it is P> 
(PO-dP) it will progress to Step 5, and it updates to phi+d phi which did the increase of phase 
contrast phi in fixed phase contrast dphi. And power P+ at that time is measured (Step 6). 
[0025] It is compared by Step 7 whether the measured power (P+) is declining more than 
predetermined level again. And if it is P+< (P0-dP), it will return to the process of Step 3, and if 
jt is p+> (po-dP), it will progress to Step 8 and phase contrast phi will be updated to (phi 2dphi). 
And power P- at that time is measured (Step 9). 

[0026] It is compared by Step 10 whether measured power P- is falling more than predetermined 
level again. And if it is P-> (P0-dP), it will return to Step 3. and if it is P-< (P0-dP), it will return 
to Step 1 . 

[0027] The power of the 2nd intermediate frequency signal is controlled to always become more 
than the predetermined level that fell fixed power dP from a maximum power P0. the 1st 
intermediate frequency signal outputted from the 1st two mixer 4 and 9 becomes almost in 
phase, and diversity composition of it is carried out with an adder 12 by the above flow. 
[0028] That what is necessary is just to control the phase of the 1st local oscillation signal by 
the 1st operation form explained above although diversity composition is carried out, since the 
2nd mixer or subsequent ones can be communalized. composition can simplify by leaps and 

bounds. . r i i 

[0029] Drawing 3 shows the 2nd operation form. In drawin g 3 , it is the composition ot a local 
oscillation means, and a different place from drawing 1 attaches the same sign about other 
composition, and omits explanation. 

[0030] A local oscillation means 21 to supply the 1st local oscillation signal to the 1st two mixer 
4 and 5 1st local-oscillator 21a which supplies the 1st local oscillation signal to one 1st mixer 4, 
2nd local-oscillator 21b which supplies the 1st local oscillation signal to the 1st mixer 9 of 
another side, PLL circuit 21 c which sets up the oscillation frequency of one 1 st local-oscillator 
21a, It has 21 d of PLL circuits which set up the oscillation frequency of 1st local-oscillator 21b 
of another side, source of reference signal 21 e which generates a reference signal, and the 
phase shifters 21f and 21 g which control the phase of a reference signal and are supplied to the 
PLL circuits 21c and 21 d, respectively. 

[0031] and the oscillation frequency of the 1st two local oscillator 21a and 21b set up by two 
PLL circuits 21c and 21 d is mutually the same — a value — ** 

[0032] Although the phase control means 19 performs a phase setup of two phase shifters 21f 
and 21 g directly, the phase relation of the 1st local oscillation signal supplied to the 1st two 
mixer 4 and 9 is decided by this. Therefore, a phase setup of the 1st local oscillation signal 
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supplied to each 1st mixer 4 and 9 from the 1st local oscillator 21a and 21b is carried out 
indirectly. The phase relation of the 1st intermediate frequency signal outputted from the 1st 
two more mixer 4 and 9 is also decided. And although phase shifters 21f and 21 g are controlled 
instead of the phase shifters 11b and 11c of drawing 1 , since the control method is the same as 
the content explained by drawing 2 , explanation is omitted. 

[0033] since 1 changes 2g of phases of the reference signal which is single frequency 21f of 
phase shifters in the 2nd operation gestalt, the property of a wide band is unnecessary, the 
frequency of a reference signal is boiled markedly, it is a low and the loss of the 1 st local 
oscillation signal by insertion of phase shifters 21 f and 21 g of it is also lost from the frequency of 
the 1 st local oscillation signal 

[0034] Although prepared source of standard signal 21 e in the local oscillation means 21 in the 
2nd operation gestalt, the reference signal was generated, the phase of a reference signal was 
controlled by phase shifters 21 f and 21 g and each PLL circuits 21c and 21 d were supplied, as 
shown in drawing 4 , while generating a reference signal by the digital synthesizer, the phase may 
be controlled and the PLL circuits 21c and 21 d may be supplied. 

[0035] Drawing 4 shows the composition of the local oscillation means 31 at the time of using a 
digital synthesizer, and the digital synthesizers 31a and 31b have ROM, respectively. An 
amplitude and a phase are dispersed to each ROM and the data of the sine wave for one period 
are stored in it. And a clock and frequency data are inputted into each digital synthesizers 31a 
and 31b in common, and each ROM generates the data of a sine wave with which frequency 
becomes the same synchronizing with a clock. 

[0036] Moreover, phase data are individually inputted into each digital synthesizers 31a and 31b. 
It is digitahsignal-ized although this phase data is inputted from the phase control means 19. 
The phase of the data of a sine wave is determined by this. The data of the sine wave outputted 
from each ROM are changed into an analog sine wave by D/A converters 31c and 31 d, 
respectively. The signal of this analog sine wave is inputted into the PLL circuits 21c and 21 d 
through the bandpass path filters 31 e and 31 f, respectively as a reference signal. Since the 
frequency and the phase of a reference signal can be set up in digital ones if a digital synthesizer 
is used as mentioned above, it is easy. 
[0037] 

[Effect of the Invention] Since it had a phase control means to perform a phase setup of the 1 st 
local oscillation signal supplied to each 1 st mixer for carrying out frequency conversion of the 
OFDM modulating signal received with two or more antennas which estranged mutually and have 
been arranged in this invention to the 1 st intermediate frequency signal, respectively, 
compounding it, and the power of the OFDM modulating signal after composition becoming more 
than predetermined level as explained above, diversity composition can be performed in an 
analog circuit. Therefore, composition becomes easy. 

[0038] Moreover, the 1 st one local oscillator in which a local oscillation means generates the 1 st 
local oscillation signal, It has two or more phase shifters which are inserted between each 1 st 
mixer and the 1st local oscillator, control the phase of the 1st local oscillation signal, and are 
supplied to each 1st mixer. Since a phase setup of the 1st local oscillation signal which controls 
each phase shifter by the phase control means, and is supplied to each 1 st mixer was carried 
out, the composition of a local oscillation means can also be simplified. 

[0039] Moreover, two or more 1st local oscillators by which a local oscillation means supplies the 
1 st local oscillation signal to each 1 st mixer, respectively, Two or more PLL circuits which 
control each 1st local oscillator, respectively, and one source of a reference signal which 
generates a reference signal, It has two or more phase shifters which are inserted between each 
PLL circuit and the source of a reference signal, control the phase of a reference signal, and are 
supplied to each PLL circuit. Since a phase setup of the 1 st local oscillation signal which 
controls each phase shifter by the phase control means, and is supplied to each 1 st mixer was 
carried out since the property of a wide band is unnecessary since a phase shifter changes the 
phase of the reference signal which is single frequency, and the frequency of a reference signal 
is alike and lower than the frequency of the 1 st local oscillation signal, loss of the 1 st local 
oscillation signal by insertion of a phase shifter is also lost 
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[0040] Moreover, since a phase setup of the 1st local oscillation signal which has two or more 
digital synthesizers which control the phase of a reference signal and are supplied to each PLL 
circuit, controls each digital synthesizer by phase shift control means, and is supplied to each 
1st mixer was carried out while the local oscillation means was established corresponding to two 
or more PLL circuits which control each 1st local oscillator, respectively, and each PLL circuit 
and generating the reference signal, a digital phase setup is attained. 

[0041] Moreover, since the 2nd local oscillator which supplies the 2nd local oscillation signal to 
the 2nd mixer and the 2nd mixer for carrying out frequency conversion of the 1st compounded 
intermediate frequency signal to the 2nd intermediate frequency signal was prepared between 
the adder and the A/D converter and the 2nd mixer or subsequent ones consists of one line, the 
composition of the OFDM receiving set of a double conversion method becomes easy. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the composition of the 1 st operation gestalt of the 
OFDM receiving set of this invention. 

[Drawing 2] It is a flow chart explaining operation of the OFDM receiving set of this invention. 
[Drawing 3] It is the circuit diagram showing the composition of the 2nd operation gestalt of the 
OFDM receiving set of this invention. 

[Drawing 4] It is the circuit diagram showing other composition of the local oscillation means in 
the 2nd operation gestalt of the OFDM receiving set of this invention. 

[Drawing 5] It is the circuit diagram showing the composition of the conventional OFDM receiving 
set. 

[Drawing 6] It is the circuit diagram showing the composition of the cross-correlation detection 
means in the conventional OFDM receiving set. 
[Description of Notations] 

1 Six Antenna 

2 Seven RF band pass filter 

3 Eight Low noise amplifier 

4 Nine The 1st mixer 

5 Ten The 1st IF band pass filter 
1 1 Local Oscillation Means 

11a The 1st local oscillator 
11b, 11c Phase shifter 
1 1 d PLL circuit 

1 1 e The source of a standard signal 

12 Adder 

13 2nd Mixer 

14 2nd Local Oscillator 

15 2nd IF Band Pass Filter 

1 6 A/D Converter 

17 OFDM Recovery Means 

1 8 Power Detection Means 

1 9 Phase Control Means 
21 Local Oscillation Means 
21a, 21b The 1st local oscillator 
21c, 21 d PLL circuit 

21 e The source of a standard signal 

21 f, 21 g Phase shifter 

31 Local Oscillation Means 

31 a, 31b Digital synthesizer 

31c, 31 d D/A converter 

31 e, 31 f Band pass filter 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the composition of the 1 st operation gestalt of the 
OFDM receiving set of this invention. 

[Drawing 2] It is a flow chart explaining operation of the OFDM receiving set of this invention. 
[Drawing 3] It is the circuit diagram showing the composition of the 2nd operation gestalt of the 
OFDM receiving set of this invention. 

[Drawing 4] It is the circuit diagram showing other composition of the local oscillation means in 
the 2nd operation gestalt of the OFDM receiving set of this invention. 

[Drawing 5] It is the circuit diagram showing the composition of the conventional OFDM receiving 
set. 

[Drawing 6] It is the circuit diagram showing the composition of the cross-correlation detection 
means in the conventional OFDM receiving set. 
[Description of Notations] 

1 Six Antenna 

2 Seven RF band pass filter 

3 Eight Low noise amplifier 

4 Nine The 1st mixer 

5 Ten The 1 st IF band pass filter 
1 1 Local Oscillation Means 

11a The 1 st local oscillator 
11b, 11c Phase shifter 
1 1 d PLL circuit 

1 1 e The source of a standard signal 

12 Adder 

13 2nd Mixer 

14 2nd Local Oscillator 

15 2nd IF Band Pass Filter 

1 6 A/D Converter 

1 7 OFDM Recovery Means 

1 8 Power Detection Means 

19 Phase Control Means 
21 Local Oscillation Means 
21a, 21b The 1st local oscillator 
21c, 21 d PLL circuit 

21 e The source of a standard signal 

21 f, 21 g Phase shifter 

31 Local Oscillation Means 

31a, 31b Digital synthesizer 

31c, 31 d D/A converter 

31 e, 31 f Band pass filter 
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■*-eS6«**tfcOFDM«M«t**fP*i*i *IB« 

1 is^sicmi »»»BBJ**«B-r*»««»*a 

A/D£&3&£. ttBfv^;WI**OFDMttHt4 
OFDMfii^^ BEftJ*a0!>OFDMXBB4ti> 

tttt£*L«fflBB 1 B«£BB40>ttttR£«fr?tttt 
« B*fc £ fc f 40 F D MSStt 

Mo 

m*« 2 ] aBB*aa?Ri*ttEa 1 aaaaa 

«£WB»iB««B*£a>Mlcttft*;ti. BBB1B 

»*»«*a>tt«*«n»Lr«E**i BftaciatM- 

«moSMi:t*L. BEiMMMWRI-JoTB 
B*«ffia£M«PL-CfTG**l s!ftBl::«»**i&TO 

eft 1 B»a«a*a>ffiEe«RS: ^u^t ^na t 

mm 3 ] ttEasaa^aiittEftx 1 a*»c 
*L«rE« i B»»s«#*«»-r 1 m 

»mm&t. «rE»aiB»a«a*-t*i-p*i»fB-r* 
anopLLBR^ »*a#t»±-r*-oa>ai*a 

#B*. «9E«PLL@»i:iWE**a#aia)B/^ 
WE»*«#<Dtt4fl*f«»LrmE«PLLEI 

icj;o-caE*a«a*aaLT«rE#ai a«ar-« 
tt«ti«ttBai aaaaa#oaEttasK«Lfec 
t saafc-r 4»3R« 1 i^temoo f d m^s8Io 
nmm 4 ] mEBff aa^Ri^ffirEfta i s^aic 
**t-p#iaE* 1 *»«aa#*«a-r *«»a>* 1 a 
«rEft»ia»a«a*-t*i-F4x«»-r«) 

aa<Z>PLLlHlBt. «E»PLLHBlC»JtLrRlt 

&*u »*a#*»*"r*i:^iwmEa»«^©fit«* 

MULTIIIEftP L LiRi:«»t4«*a)fS?*^i/ 
>-lr»Mtffc**U «E»««a*Rlc«feoT»E# 

fy^;k»-b » l r mrtB&m 1 Bftai=aa * 4i 
zmmm 1 aaaaa^ooaEttaRfi* ufc c £ 

5 ] Mis^D^ig «t dob a y d ^&s§ t omz 
it. aE«K$4i«:ai4>naaa««a2 4>naaa 
#(ca««K«-r*/=«>a)»2xi«*taE«2fi^s 
(cm 2 aaaaa-vsaa-r «* 2 an aaa^ saw- 

*«a^"T 4»*« 1 (Dlv***iAM;:E«a> 
OFDMg^f^Mo 

[aa<oaa«aa] 
[0001] 

[aa©a-rftaa»»] co&Bjm. »±a j ry*;u 



fe&T*{£ffi£*t&0 FDMfflffiaitSO F DM 

aaaaicnu ai=»aatLr»a*y-f/<— >^ 
aaaa«rr*o f DMsaaaica-r^. 

[0002] 

[«*oottai »a*i::»RS;hfcoFDM»BBR-c 
i*. 7x-i;>yic*3aaa*a>uK;ua»a>aa* 
ai+^-n^feA* it£®m-*>94 >^»aaa* 
f***ti*. B5ttca>*3ay-f^— >^aaaa* 
*t4**a)OFDMS««a)i*«*i, r>w- 
««traa^>fiaaa (ax±2aajb-r«> &g 
a»a^6ffl***t«a#*y-f/<— ^ftrt-ray-f 

/<-yf^®t $f-f/<— >*ftJ«R*&fflrt* 
ft4fi^£OFDM«H**£OFDM«M^R£frb« 

[0003] gi5izfci>r. -^(DseifettiiTV'f^ 

41, RF/^>K/U7-<M4 2, P-/-fX7>^ 

5. m2jl^H46. I F/*>K/<X?-f Jl>*4 

7, A/DS»S4 8gSt-6o te^SIi 
gt^r>x^5 1. RF/^K/U7^^52, P — 
/<XT>^5 3, *1i8*S5 4, S1 I F/OK/* 
X7^M5 5, S2XM5 6« 12 I F/OK/U 

[0 0 0 4]ZO(35*1;lft*4 4, 5 4 (clim 1 BSB 
^JgH6 1 ^bM*lfW«»*h«o »1 BSP& 

^§§6 1 ttPL LiaB6 giccfeoraaaaa^aa* 

*1, PLL@H(Ctt«4l«a»6 3^^»*«#^«a 
*4l4o *fc. -0<D«2Sft84 6 % 5 6f:if±«2B 

s«ss6 4^^«aaa«**<«a$*i4o 
[0005] m±a>Bj*i::fci*T\ -*o>aa*R"Ci* 
r>^4 1 -cs«**ifcoFDM*iie#3b<mi a* 
B4 4-eai a>i»iBB»a*cBaa«a**t. mkb 
2SftB4 6-e»2<D+MBa«*cBaaa»$*t 

4o tLt, *2*MB»«-^l±A/D*ttB4 8lCj: 

[0006] nai=« fft*a>ae^«tizfci>Tt. r> 
t-*-5 1 •esa^tttcOFDMSiSli^mi flftse 
4Tai<o4>nBaa«icBaaaad^ »-B2» 
ftB5 6-ea2a>*BBaa*icBaaaaa?*t. 12 

*«B*B»l4A/D«aB5 B\Z*vTT*s*JUm* 
\Z-£»£*lZ>o ftt, ZO0)A/Dtfell4 8, 5 8 

[0 0 0 7] ^/N-yf^S¥K6 5lt -O05A/ 

Djca«4 8. 6 8^&Hi***ifc-r^*^a*Ba)« 
s«B*affl-r*«s*Baa*R6 5ai:. -t^cda 
/Daaa^&a^sttfc^y^^a^oaaajESfr 

5=»*§^R6 5b. i^OA/DtM5 8^<btb*$ 

*tfc¥i?*;ua*a>tt«aiEtfT3»«¥R6 5ct 
tt«B:ES:fcfcz:oa>-T^* ;ua#*ft*-r *tt»#R 
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[0008] 4ii:ffi8i^m¥^:6 5 aiineic^-rcfc^ 

K «**S«#^«*0)TrS;*^«#i:*JII*«31-r 
att«»ti^R7 4£* tt««0)«-JWa*^e>-o<Dfi: 

[0 0 0 9]ZOO^ftfS6 5b, 6 5cl:J:ot(i 
*B*jE**lfc-e*l-etta>^^^;i/«*l4JlP»#S:6 5 d 

«H^R6 6|Cj:o-COFDM«iS^H^)o OFDMf 
H^©6 6 0)Ul«i:»^l=oi\ri***W(DtiS»AlCcfe 
£5fc<Dftl<Fdi8I (4WM 1 -2 9 1 6 93) |Z»jJSL 

[0 0 1 o] 

OFDMgiglT^ »«Lfc«E»a>OFDMj6B« 

[ooi 1] T>T^3b^c,A/D«»**-ea>» 

[001 2] *c-e. **Wl::tei^Tte* T^nyisj^ 
*±ra>»«*tt-e*« LtBHaiStMtt: 

[0 0 13] 

[ifi*»*t-5fc^s] ±ekhi::»lt. 
«*#ifcoFDM«iii«#**ti-r*iin cfiraMm 
•run mu 

&SS£. mtefi?j»m$OFDMttBt«>OFDM 

ffcB¥R£. fitri5$*aa>oFDMSEBHi^a>**A<Hr 



sires 1 »«*M»a>tt«KS*fr3tt*«»*« 
[ooi4] ztz. frenasBS^aamcx 1 fiftx 

*«***^T4-oa»i IIEMi 

aft«fcttE»i«»*Mta)iiiiic*t»s*i. mes 

1 B0a&a«a>tttt*M*LTiNfifrg! i B&BCitt 

TffiFE#^ffi«^*Jffl)trS5E#mi 
^b»TE^ 1 A0a««-?01REttffiHS£ L/co 
[0 0 15] IRrESffiXS^SfiffiEftK 1 S« 
»:*ftfWBE»i »«*B«#**«r«B«<DB 

i^sp^«is<t. mE«-KiB«*ii»***t-e*i«iw 

ttEftPLL0Bfc«E»»«*aii:fl!)IIB 

LHBiz«|ftTr4a»<D»S»fc**L. tVBtt««*l 
*«lz*oTttE*»*»*K»PLr»E»*l »*» 
irft***i*«IE*i JS»*««*®«Ett«»«*L 

[0 0 16] WESffl^fi#RI*«IE«-* 1 Bft 

»ic**fF*imE«i «»*a«»*ft«-r**fta>iii 

*f£«»0> PLLlslB^ WEfi-PLLlslBI-^JtLT 

«*«»LT«rE#PL LHBfctMfrriMJW!)^* 
n,*slrk*Mifk*m\+* «TE*a«»*®(cJ:oT:«r 
E#^*^-»*««l»LriKrE**l 
£*t6mriBm 1 B»f8««*a>liffE{M§«56* Lfco 
[0 0 17] «rEAD*»t«fEA/DSE*»ta) 

■Id*. «rE«*«*ifc*i +WHa«^**2*BH 

»»icna»*iM-*fcAa)« 2 MfciiEi 2 s 
ftBCitt 2 RS9MM»«tttt'r &s 2 n«««»^ * 

[0 0 18] 

[HiOStS©»8] GIT* *fg^a)OFDMSm^M 

Bii*ffi®SBMB£*u -^cD^m^ 

T>^3, Hi I F (4>IMX) A>K 

RF/OM^7-fW7, P — ^X7>^8, 11 
«**9. »1 IF/OK/<X7YWl0f*«, 
-o<DSl ;I£3§3. 8(cfi^aj^S^I5i i^b*i 

[0019] m&%u*&. 1 1 tt« 1 
±t«»*iji»*i8i 1 at. s 1 ©auijB«-«ia>ti 
«**»LTtn-F*i«anc-oa>«ia*»4. 9ic 
flMft-r*-oo>^«»i ib. net snftfl&s 
§11 1 a&CMLTXl R»*««#oHa9t*s»s-r 
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[0020] fit, #T>^1 s 6-?£fi£*u & 

5 iccfc orii*i^titco f d M&mm^tf&& 1 s^ss 

4. 9\Z\J}2tl*> 0 #mi?l^»4. 9I^A^I^tt^ 

frhthJiztitzmMpramfcrn^t. mmim 

iF/OF/U7-rM5, 1 O^LTiJDSS&l 2|C 

[0021] *r^^<i^i*m2;-E^i& 

1 3c:a*j£*u m2^ffli^fisii 4^b«i&^n^m 

2 m^mmm^ t m$ z *ixm z *ras««^i^Haft» 
se*s*t«o m2^rpijg^fi-^i*m2 i f/ok^x? 
wju* i 5*aaLrA/DSt»*i eicA**tt. c 

:tfv^H§!:tS^^o fit, tS^MI* 

ItOFDMmm^t&l TlCctoT^P^tl^c OFDM 
[0 0 2 2] ^V* ^{1^1*^*1***85:1 8IC 

0D»ffi«1 lb, 11 cf^ct^mi »»*»I#«>tt« 

|- v ^0<iffl1!H]Wco^TH2<07P— ^-V— h£#B 
[0 0 2 3] tt«M»¥-«1 9!i-il<D9J^®lf^^^T5 

^>2^tt(7)OFDM^iiii-^ (S2tBsaw) fcio> 

fiSltfO' ^b360° *T?*^b-r^J: 5 
11b. 11 c SH»Ltft»1 sl*»4. 9lzA*S 
*t**1«»*««*IB0!)tt«« (o>) **fcSt»\ ft 

jaaa>*2*wiHa«#<o»* (p) 

£ (PO) #<fc£ 0 
[0 0 2 4] 5fclC. Xf^?2-CttfiaiOtf<l>Ot6 
ftcfcdJCft^ffiSSl lb, 11 c*RSU Xff?3 

m^l (dP) ftTLtL^b^fty, (PO-d 
P) -Ct*£*1&o fit, P< (PO-dP) -Cfctll* 



Xf7^3©Xg|CRiJ, P> (PO-dP) "0**11* 

tc<i>+d0icMS-r^o -€* LTs totzonxp+z 
[oo2 5] 7 tit* mfczftt-n* (p + ) 

& 0 fit, P + < (PO-dP) -e£>*u*x^:73 
ooxfii-Ry* p + > (po-dP) -efctiiix-r^^ 
8 Ci&l/C* {i*BM<i>£ (o-2dO) IwXSr^^o * 
L-C*0)i:*a>«*P-*ai3E-r« (Xx*:79) o 
[0 0 2 6] Xir^^l OTHi. SHe**lfc«*P-A< 

f Lt, P-> (PO-dP) -e**Lli*T-?^3i::R 
y. P'< (PO-dP) ■e&tiiix-r^^i l-M&o 

[0027] ju±o>attt(Ccfco-c. sB2+m»a«-^© 

P 0 «k y d PTtfofcBf 

gu*;wa±£#&<fc3K*MB**u ~ocomi lai 
4. 9*x&ai***ufc*i *BH««^H±*^«ra« 

[0028] u±i&wLtzmi ommmmvit. 94* 
—>?ftjrr««>i::xi »»*««#©tt»s*!irr4 

«*A<fRHW^«3lMbm*4o 
[0 0 2 9] B3tt*2(DSIlfi»»S*-ro B3l:ifcl* 

-So 

[oo3o] zofl)*iaM4, s\zmM5&ftmm 
^$ft«t5Js«*iifa2 1 i*. -sm 1 a«>4 

|C»1 «»*»«**«*-r«*1 «»«»»2 1 a 

fc. ilK50*i«*»9lc»l««H8««#*«IW"* 

m2^ai^ssi2i bt. -s©*is»*as2i a 

(D»SM»6IIS«PLLBB2 1 

1 ©ensms 2 1 b <M6«ra*«*«3&r * pllbk 

2 1 d fc. »«S»tt4»Wl2 1eLS 
*«#(Di4«*«IWLr-t*t^*tP L L[ElK2 1 c. 2 

i dicflMM-4»«»2 1 f . 2u^t«o 

[003 1] fit, PLL 2 1c. 2 1 d 

i:*ot8S**ili-0©»i B«*8S2 1 a. 2 1 
[003 2] fi«*JW*R 1 9 I* - 21 f, 

ia«4, 9 r=««s#i««i 

ft*%*-6o Sot, HJI93fflS2 1a, 2 1bfr 
&#fflX*S4, 9 (3«|ftS*L**1 

4. 9A^a**4x**l +M»iS«^±©affiH« 
4i**-5o fltBlO)»fflSi 1 b. 1 1 c<0ftt>y 
ir»«S2 i f . 2 1 g 3b<iWW$*t**^(7)*iJ»*ai* 
B 2 rffcifl LfcWStra i:-eft*a>-cKW**B8-r*o 
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[0033] m2o>mmBmzts\-t&&nm2 1 f. 2 
s@^<o®»ajc y t,&mzmwv. ^21 

2 1 g<D!fAlz«*:&Sgl B8MS»e#a>ii*t*K 
§121 f. 21 gizj:or»*«*a>tt«*M»Lr* 

PLL(sI&2 1c. 2 1 dfCft|£L*:tf. BMd^TJ: 

;u -< if ic* o-c 

*t*lC-tO)tta*«|»LT PL L0&2 1 c. 21 d 
[0 0 3 5] B4tt7 5 ^*^»4?-9--f1fSfl6fflLfcJi 
>-tr+M+f3 1 a, 3 1 bl£^;K^*lROM£*rf £ 0 

vVtt-ff 3 1 a, 3 1 blCl£9Q?9£J|2ftlk7 r — 
A* «ROMtt^D^^fzB»|Lr 

[0036] Sfc 4f 3 1 a, 3 

ft^ftD/A^&S&S 1 c. 3 1 dlCcfcoTT^P^iE 

^U/\^K/U/U7^^3 1e, 31 f 
■Cf-*t-rtLPLLlH)B2 1 c, 2 1 d/CA*?tt^o 

[0037] 

DMSBie^^-ett^mi +M«»«*::B»»*« 

LTpffiu ftrt«a>oFDMSEiB«^a>«*35»^3eu 
[0038] *fc % jafiMs«^«i**i m»n»mm 

B»fB««£0Wl::ttJ*S*u *iSMfili*0)fia 
U ttBKWSi: J: o t§MSt«»PLt*» 1 S 

^sicflwsstiss 1 j&«§Mfi«^a>&«RS£ Ltz<n 

[0 0 3 9] &tz, ^«*«¥»l±«-»1 S^*lw-^tt 



LLB»i»flHt»ai:OIBIc*}i**i % S*B*a>tt 

«*«»LT#pLLiawc«ifc"r*isi«ka)»ii»fc* 
*u tt«IIW«i:*or»«»S«»Lr§*i 

are. ^ffi»i±«-ffl»»"e&4S*e^a>affl^sx 

[0 0 4 0] *fc % 1 afff»f»& 

-t*t-e*t»ywr^artfca)PLLigtti: % #pll@2sic 

*;ui/>-b*M»Lr#*i Mb 
[oo4i] *fc % miHii:A/DiK»«ta>ni»ctt. 

2 S««fcK 2 JBff « 

««^-*»»-r**2S»*s*i:*Ritfca>-e. 

[B l ] F D M^li^Mom 1 0)SI»^S<7> 

«J**^?-|h1BISt?*So 

[B2] MMOOFDMSBRl0M«lt«7 
a— ^-v— htfe^ 

[S3] *^a>OFDMassaa>S2(D*JS^®(Z) 
[14] *«Ka>oFDMsa««a>tB2a>^)fi^ttic 
[is] «*(z>oFDM»«st«<z>«j«*^-ra»H"e 

[06] «5R€!>OFDM«lttWCjsrt««SfimU 

1 „ 6 7>T-^h 

2. 7 R F/^> K/N°X7<;U^ 

3. 8 P-/^X7>^ 

4. 9 |1|M 

5. 1 o m i F/\> F/<x^<;u^ 
1 1 J^SBSgS^R 

11a k 1 ^a*s§m^ 

11b. 11c f£*S§g 
lid PL LH12& 

1 1 e mmmtt 
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1 2 toff* 

1 4 fg2^S&£jIlg 

15 $2 I F/*> K/*x:?-f 

1 6 A/D^&g 

1 7 OFDM&iS^fS 

1 8 n*&&^m 

1 9 tttetnip^R 

2 1 A«*fi¥R 



21a, 21b mi J^SflflffiSI 
2 1 c, 2 1 d PL L@S 
2 1 e gU»«*HR 

2 1 f „ 2 1 g 

3 1 SSXJB^R 

3 1a. 3 1b fv^^vVW-flf 

3 1c, 3 1 d D/A^M 

3 1e. 31 f /^^U7<^ 



[01 1 



[02] 




_ t 



11a ifd 



US 3] 




15 16 17 



i 21a 21c 21f 







A/D 














:Or 21e 



STP1~ 
STP2' — 

STP3— 
STP4 



♦ — 



do-**) 
E 



P««>-dP? 

Fyes 



&tSS<DtMS&2 



STP6~ MftbflMUE:?* 

STP7- 



STP8~ (0-2d*-«) 



STP9— i S^«*0>aS:r 

STP10- 






[B6] 



71 



73 



65a 
74 




-75 
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